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Biochar, the by-product of pyrolisis of organic biomass in an oxygen-free to oxygen-limited environment, is increasingly being 
investigated due to its potential benefits for soil health, crop yield, carbon (C) sequestration, and greenhouse gas (GHG) mitigation. 
Biochar research has progressed considerably with important key findings on agronomic benefits, C sequestration, greenhouse 
gas emissions, soil acidity, soil fertility, soil health, soil salinity, etc. However, more consideration is required before definitive 
recommendations can be made to farmers regarding the effects of biochar application across a range of soils, climates and land 
management practices. This review discusses the potential use of biochar in sustaianble agriculture for improving crop yields, soil 
fertility, and nutrient cycling, along with potential risks involved with biochar application and strategies to avoid these risks. 
Biochar has potential to improve crop productivity mainly by increasing nutrient use efficiency and water holding capacity. 
However, improvements to crop production are often recorded in highly degraded and nutrient-poor soils, while its application to 
fertile and healthy soils does not always increase crop yield. Furthermore, as biochars are produced from a variety of feedstocks, 
certain contaminants can be present. Heavy metals in biochar may affect plant growth as well as rhizosphere microbial communities 
and functions. 
Plant growth responses to biochar range from positive to negative according to biochar P concentration, available soil P and 
arbuscular mycorrhizal (AM) root colonisation. At higher the N concentration in biochar, lower levels of AM colonisation have been 
found. Growth responses of wheat and clover to application of the different biochars can be correlated, and biochar contributions to 
soil fertility can vary with biochar properties. We shown that the higher the nutrient (P and N) concentrations in biochar corresponded 
with lower AM colonisation. Production of biochar from good biomass sources at appropriate temperature is a prerequisite for its use 
as a soil amendment to improve soil health and plant growth.
The long-term effects of biochar on soil functions and its fate in different soil types require immediate attention. Biochar may 
change the soil biological community composition and abundance and retention of pesticides applied. As a consequence, weed 
control in biochar-amended soils may be difficult as pre-emergence herbicides may become less effective.
Innovative biochar use strategies can help mitigate greenhouse gases, while farmers get benefits of improved soils and crop 
production. However, a risk assessment is necessary to protect the food web and human health. At present biochar research is often 
fragmented and repetitive. New scientific evidence is not connected or implemented, due to the lack of interaction and knowledge 
exchange. National collaborative approches are needed that will focus on (i) biochar production and characterisation, (ii) potential 
for soil fertility improvement and crop production, (iii) economic analysis that includes life cycle assessment and (iv) environmental 
impact assessment. This approach should be used overcoming diverse soil constraints and recommendations for further research 
relating to biochar application to soil.
